Inhibition of constitutive Akt (PKB) phosphorylation by docosahexaenoic acid in the human breast cancer cell line MDA-MB-453.
Many breast cancer cells express aberrantly activated receptor tyrosine kinases and are associated with deregulated phosphorylation of Akt (PKB). They are also often associated with a high level of free monounsaturated (MUFA) and saturated (SFA) fatty acids. We studied the effect of DHA and other polyunsaturated fatty acids (PUFAs) on these anomalies in a human breast cancer cell line, MDA-MB-453. Inhibitors of the Akt T308 kinase (PDK1) or S473 kinase (mTORC2, DNA-dependent protein kinase and integrin-linked kinase) and combinations of two of them incompletely inhibited, or even enhanced, the phosphorylation in this cell line. In contrast, it was found that DHA as well as other PUFAs inhibited Akt phosphorylation on T308 after 24h. These PUFAs also blocked phosphorylation of S473, although certain omega-6 PUFAs were ineffective. After 48h, only DHA inhibited Akt phosphorylation on the both residues. DHA, and other PUFAs though less efficiently, also elevated the expression of a mitochondrial enzyme, 2,4-dienoyl-CoA reductase, which catalyzes process necessary for β-oxidation of PUFAs. These PUFAs were present in the cells at high concentrations and reduced the amount of free and phospholipid-bound MUFAs. DHA most efficiently blocked deregulated cell proliferation while the effects of other PUFAs were moderate. These results suggest that DHA suppressed the growth of the cancer cell through its specifically persistent block of Akt phosphorylation in conjunction with modulation of fatty acid metabolism.